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ll^-cr HZ} ^f^n 1 -fr^-M ^>^-^]^}(human granulocyte-colony stimulating 
factor; hG-CSF) ^1^1. gH DNA, <>1* g^£f^ 1^^, g #7j 

Ei5. ^ Stir, £ hG-CSF S^SHf -n- 

#7.} ns] 5'-^oil o£^^ £-«H^ -a-^^>« £^*Rf ^ ajBlS. cfl^^r ^ 
^^l^l^i, 3^ S3*H «fl°cf^S.^ o>*lii ^#6)1 ^ 7 >^ 

pflEl^ol ^7>S)^1 ^ hG-CSF tfl^ tfls. ^*Rr W 

£ 11 
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o]^> aj-fj^ ^R-^r ^ olo] >$xj. ^{Modified Human 
Granulocyte-Colony Stimulating Factor and Process for Producing Same} 

£ l£r 1747fl£| o>nl^A>^S o]^^l ^c£^ «q *}^<?1*> 

(hG-CSF)^ if-MiLE):E= ^<i(A|«t^J:: l) ^ oVdI^aV a^(a^^s: 2)^- M-bM 

£ 2£r #^^1= pT-CSF^ M-B}\fl ^M^h 

5. 3^ pT14SlSG^ X)^^ u)-E}-va 

£ 4^ !-e)-^l:EL P T14SS1SG£] ^l^-^* M"^^ 

£ 5^r #h^*1:E. pT140SSG-4T22Q^ ^j^^g- ^Bf^fl ^Mcf. 



£ 6£- l-ef^i^S. P T14SS1S17SEG^ ^1^^* M-^^ ?HrJ-. 
£ 7£r #5^13= pTOlSG^I 3HtK 
£ 8£- #ej-^n)= pBADG^l 14^^ ^ 0 l^f . 

£ 9^ pBAD2M3VG^ ^i^^^r M"^^ 

£ 10a ^ 10b^ ^flS^- hG-CSF ^ ^ ^ ^ 

€ £-*Hh§- 3-^1 *H^€ ^oi}-# M-Br\H 
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51 ll^r 4^ 5^3.^ hG-CSF ^ ^oj^s-o] ^-o] 

^ ^» m-ei-^ ^<^m. 



<12> o]^]- jzf^^p- ^>^-<?l^>(human granulocyte-colony stimulating 

factor; hG-CSF)^ ^o]*|) ^ ^ «<HH] ^ JH* ^l*>7fl^, ^ 

^^r hG-CSF ^"Nl, 0 1# iH2=*r*r DNA, °1» S^fe ^^3, ^^B)S $ 

^liT, 9i hG-CSF 3*3 *Rr °1 -fr^^H 5'-^^) <3£€ 

a^-*>fe ^^5. tfl^-^ tifl<£^-o_5.*| o}v)± ^oj) ^ 

DflE]^.\do] ^7>S)^1 ^ hG-CSF 3Hr ^Bl#S>#o.S 

<13> *R-Sl*Kcolany stimulating factor; CSF)S ^s)^ 91*}^ T-*\]2., # 

v\, °1« 4S.^r ^^SLS. -fl^iflofl %^^*>7fl £-3E£]<H &t*. CSF°fl^r ^ 
^ SE^r tfl^^]i^ & ^lSCstem cell HI 3-8-«H ^ #^^r *>^-*}:e2. *3j-S 

^ ^H^-i&t 1 ^ tfl^S. ^^KGM-CSF)^ tfl^as] 
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<u> g-csf^i ^1-^-3 e^r -fi-s^Kn ^^tb «m 

<15> hG-CSF^ 1747fl SE^ 1777fl^ of^ i^ViL 5. ^vflo]] 

*1 ^3 14 «^£r 1747fl^ o}.T>l^Xhg- 7>^1 hG"CSF7> <&3} 

^ &t}(Morishita, K. et al . , J. Biol. Chem., 262, 15208-15213(1987)). 1747fl^ 0} 

D] ol^^l hG-CSF^l o>p1 v^aV s. H M-^q- -8-^*># 

<16> ^sfl G-CSF1- ^*)l*Rr tifl^}^ zl 

G-CSF* -g-e)*Rr ^S.Wtt*] o)^*] °H G-CSF7> ^ 

^^M, tfl*^ Hfl^^^S-^-B^ ^-n]^ G-CSF« £7l ^€fl^ife ^^l*^ol 

<17> 7l^Sl ^ SL3.*] ^^-^ ^ 7 >o)A>^ hG-CSF^ o>nl^A> ^ o]^- S ^ 

^ -B-^7>» il^vfl^jKcfl^^" ^1 91-5624 Jl ^ 92-2312 3_), <>]1- 

ol-g-^H h G-CSF 7>^1 T-flS^- *)lS*Hir u o v ^ 

^■(^^ 47178 J:, 53723 JL ^ 57582 30. hG-CSF 

ofPlk^} ^1* ^-B-*>^ Tfl^ DNA cDNA -fr^l*}-!- °l-§-*>^ S-fr^lr M)S. 

^-dflsj-^ hG-CSF *1l3^Kr ^^1^. 
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7])EE& ^sHS hG-CSF^ 0-^5}°] 7}x]JL 9X°-^ 
hG-CSF #^°fl ^^^M^l 33-2-3. <>lo] ^15]<H (Lawrence, M. et al., 

, 232, 61(1986)). Str S^t^lif °l-8-*H hG-CSF« ^^-71 

<18> 4J*Mi* °l-§-^>^ wl^s^ hG-CSF» ^-^Rr Sa°l*1fe ^~§-tb 

oi)El^.Td ^7l7> «>M- c| ^7>^ 1757fl iE^r 1787fl ti^S ^€ hG-CSF7> 

<£3^ &T=K-fi-^ ^-S^fl 256,843 31). Hltr 7]&$\ nJ-U*)^ 
7>>-§-^, tfl^-g-o} hG-CSF^ *-M AflS^ ^s^ELS. 7} 

3 *83|3. <S<H 6 > *Kr3| o]nfl ^ 7 >^ ^Tfl ^cf. n.B)JL hG-CSF^ 5 

7115] AjiEflO] #7l# 7}7lH #6.^ O]^ 47fl^ tKl^sMlEl ^^-ofl ^^>JI l7fl^ 
#71^ ^S^r 7M^ #^Sl ^7} ®& °}^^ -g-^xfl 

o_V^a^ ^tfrfe ^1^^- Jf|^r ^Tfl ^4. J5L-fr*# 4i«fl^t °l-§-«fl ^ 

hG-CSF^ 0-#2}^SA]rf <3-ifl^2r» 7Mi ^ hG-CSF 

o)] ^^^ol^j at^l 1 * °H JIl^SXH -§-^ (aggregation)^- ^ 

^JL3 &tf. «l#ifl3?-€ hG-CSF^ ^ 
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a> wfllo] n-^°11 ^l^^.\lol Jf7}5SM. ^O.^. *fl^ ^ 

<21> ^ ^^^IMfe. ^3*Rr ^^^^r N-^^Hl ^H^l «. 7 >^ 

<22> ^l^#^ ^-tiHl <?]^>*ol ^Bl^ZL, ol-g-^flA-1 

^HJl^^- ;&-§; #7fl ^*Kr «o V ^ ^1^5lJl ZL ^>q-S. ^"tilA^ 

<^1 ^ ^^-» « ^ *U8*°1 ^-til^ tfl^, wl-Sl- ^°1 ^15. 

^ i-HH -§-^^^°l 'te^^Hr ^afH, ss.Afl'iH sl«fl ^^-t!: ^^r°l 

^^l-i}. 
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<23> ^tiH<gofl °Xo] t 7$&i5} ^4 ^<#w. £.^^0] ^7]- 

%*]MBacfIIus brevism ^--§-*}£r ^l^^tHI «H3^ *Lefl«l-^ 

gjgj- ggjlg] g^Hg g N-^ j^jH ^7]Aj oyplJcAj-ol o>g.7l\i(Arg)^- -f- 
7>*>J1, &® i^r^ oj-nl^c] s_o]X] (L eu )-||- ^HrRr ^]S^> 

°} £-alJL^8- Jijl^- ^ ^ 7 fl *0 ^7-51072 JD. zlsIM- 

<24> ttj-SH, TilAj^-^- o]-g-^ o>Dlic ^dj) PflEl_$.\l #7]7\ ^-7>£|*1 7>-§-^ 

hG-CSF» IfAS ^ £fe iL^-sqjI Sli^K 

i^Ej-vfl^ £-*H<l^- ^a^-^C^ 98-38061 Si), °1 

-g-*M hG-CSF» ^ $91^. ^, tfl^^ <to>^^ ^BllS.^- 

a] 11^ ^-«H<i cf^-ofl oJUfl^JKl cfl^l hG-CSF -R-^># ^^a]^ 

^l-o] Al^-fr o]-g-£}-a) ^.i-t}-^ ^i<?l^ hG-CSF» zl 

^ ^ hG-CSF^ afl^^s)-^ jitf a\)3.^ iflofl ^ $9X3-, l^l^^S. *1 

#3)5. ols^-Ei ^7.>#ol 71]^ ^^"^ 

oi1315.jii.ai >gtg -g-tiH^-i- A>-g-^£ hG-CSF^l ^fl-f ^7>^1^1: AflJE. 
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4 ^7>» hG-CSF^ 37fl ^7M* ^ 7|]^>7l ^*fl 

§<y&°l i^lL> ^4, hG-CSF^ oHkt> #7l , ^ 17*M *1^1°J #7l# 4 

s o>d1^a> ^-71^. *1^H h G-CSF -fr^*}* €-«H£4 ^ v 

<26> rr] Aj^-^l *«1 ^a>^ hG-CSF^ ^^1^1* 

<27> .g. r}-g- ^-71 hG-CSF S^Rr DNA ^ °lt X^*Hr «J3 

<29> ^- SE ^-^^ ^Mi: i£cHl ^Bl^id #7l 7> ^-7}S]*1 ^ 7>-g-^ 

hG-CSF!- cfl^S. «<H^ ^l^Kr 

<3o> ^-71 -=-*H rcfe)-, ^olH^ tfl^ 7}^ 4^ 

7>(hG-CSF) ol-i- as^fe ^71 -B-^7>« 3LW^ ^1^3, ^ #7l 

<3i> ^. tt-igg] hG-CSF ^ol^l^ ^-hIa^s}- <?a^*H ^-^^m ^-r- tfl^^ ^ 
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o>n}^ ^ofl ^^^.^0] tL7>5]x] ^ ^BflS. ^ 
5U^r 3j*3.<H, £ 71 7fl^ 1747fl^ oVdI^aVo.s. ol^^l ^<g^ hG-CSF^ Hfl, 2 



<32> 3.^1, li£ 2«i £tH ^ 3«i S-OjAl; 17*3 A]^Elloi; 1^ ^ 

17«i Al^Efl<y; ^ 2«i 3»i ^ I7«i S e^^oj zj-zj- rf^. o}n] 0.3. 

r^^l oVpj^o.S. *l#S)*r ?M «>^*>cf. 7># «>^tt € 

oj^ll;^; l^i MBfl^ol ^0.3. ^([Ser 1 ] hG-CSF); 2*1 Sfr^l ^^.M*. 

S., 3# 3°]4H. ^0.3. ^ *]«:^ 3([Met 2 , Val 3 l hG-CSF); 17€ 
^, S^ui. <£e)-\i £&^r #Hl^l^.S ^([Ser 17 , Thr 17 , Ala 17 Sife Gly 17 ] 

hG-CSF); 1^ ^ 17«i Al^Bfl<?]°l zj-zj- ^([Ser 1 , Ser 17 ] 

hG-CSF); ^ 2$ oflE^TdCLS., 3«i S-ol^ol ^o_3., 17^ ^efl^ol 

o.s. ZfZf 3 ([Met 2 , Val 3 , Ser 17 ] hG-CSF )^°)t±. [Ser 1 , Ser 17 ] hG-CSF; 

[Ser 1 ] hG-CSF; [Ser 17 ] hG-CSF; [Thr 17 ] hG-CSF; [Ala 17 ] hG-CSF; [Gly 17 ] hG-CSF; 
[Met 2 , Val 3 ] hG-CSF; g [Met 2 , Val 3 , Ser 17 ] hG-CSF^ N-^ 327fl oW^-g^ a]^ 
56 , 58 , 60 , 62 , 64 , 66 , 68 ^ 70^ , H <>1^ o>D] ic A> A|<g 

^ hG-CSF^ 

<33> ^<g^ hG-CSF^ 57flS] Aj^Bflo] #7} » 7MZL 471]^ cfo]^^-o]s. 

^ofl ^§>J1 17«i ^l^^o] ^V7l^ *}-n-5.£ ^Efl» 7>*l5.3., cfl^^AVA] 17«1 a] 
^tflol #7} 7} Al^Eflol #7l<4 cH^sJ-oIje. ^-§- f-^-S.^ hG-CSFS] Ht^^g- 
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Dfl o. v^Tfl s^u). hG"CSF7> -g-^S)<H ^X^lflofl ^^^^ 3^5. 
^tf. Zl&|i4, 17«i Al^Eflo] ^-717} cf^ o>nli^A>o.s hG-CSF 

#7j Jl#^^-g- j^jjfjHj ^ flrfr. 2Ej| jjk ^-71-j-^ 

<34> -g. ^oflA^ #7] hG-CSF £°l*fl» i2^*Hr -B-^7>>» e^Al all^M, igHgcq 

hG-CSF ^l*^, ^, [Ser 1 ] hG-CSF; [Met 2 , Val 3 ] hG-CSF; [Ser 17 ] hG-CSF; 
[Thr 17 ] hG-CSF; [Ala 17 ] hG-CSF; [Gly 17 ] hG-CSF; [Ser 1 , Ser 17 ] hG-CSF; ^ [Met 2 , 
Val 3 , Ser 17 ] hG-CSF^ N- 1 ^ 3271] o}^^^- ja^Kr °-^}^-°- zj-zj- *\<&\£Sl: 
55, 57, 59, 61, 63, 65, 67 ^ 69^1 <&7] 7>*M , zl 

hG-CSF^l ^ n.^, ^r3^(degeneracy)°-5. 9lsfl 

<35> ^B\±r ^7} o\) 711 Al^ hG-CSF S^*Rr -B-^7>>» S^H, 

hG-CSF £o|*fl^ #n -Rr^>» ^7>S. ^ 5£i=r. 

51 m)E-H A>-g-§ ^ ^HIsLtt, rfl#$£] °J°>^ <a^lS^ ^-Hl^^H^ 

53), tfi#53 ^°>^^ 54), aflBf 

*fl €-«H K^i 1 24), Gene III *wH^(^^jt: 42) Sfe °l#£l £3*H 
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cfl^oflAi ^a]zJ ^ Uc HSEEi , Tac 51£E] , o^tili^* ^SJ&Ei ^ 

# ± at**- 

<36> ^M*IHfe #71 <i» «-<H tfl#S BL21(DE3)(irWMA», rfl# 

5 XL-1 blue(i^H«*l-)4 ^ tfl^-g- *\)^$. ^^€*^7> ^ 

BL21(DE3)/pT14SSlSG(HM 10310), tfl^-g- BL21(DE3)/pT14SSlS17SEG(HM 10311; ^^Jl : 
KCCM- 10154), tfl^ BL21(DE3)/pT0lSG(HM 10409), BL21(DE3)/pT01S17SG(HM 
10410; 71^1: KCCM-10151), tfl^ BL21(DE3)/pT017SG(HM 10411; ^i^Jl: 
KCCM- 10152), BL21(DE3)/pT017TG(HM 10413), tfl^-g- BL21(DE3)/pT017AG(HM 

10414), tJj\^ BL21(DE3)/pT017GG(HM 10415), BL21(DE3)/pBAD2M3VG(HM 10510; 

7l^«iJ:: KCCM-10153), tfl^ BL21(DE3)/pBAD17SG(HM 10511) SE^ tfl^-g- 
BL21(DE3)/pBAD2M3V17SG(HM 10512) 4 1 9X^. 

<37> j£th ^^H^ hG-CSF ^o]^§ ia^Kr -a-^7> ^ 5'-^-^] 

-B-^7>» S^Kr ^ ^)B^ tfl^-i: ^^SM^luL, ^^^^ tfl^-g- 

hG-CSF ^l*fl« cfl#5 ^ell-^ ^ ««] ^a>^ « 6 >^ o. ^^Vcf. 
<38> « 0 >^ofl a]~§-^ ^ oii^ hG-CSF ^^1^1 ^-w]a^ -fr^*}, hG"CSF 

<39> ^AV^ofl n^-sig, <>l-g-^Kir ^-T hG-CSF# 
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hG-CSF^ XflaLvfl4H ^<3^ hG-CSFofl »l«fl ^ ^7>» t+El- 

<4o> je, afcz] 1^ -a* a a fltk zl^m- ^>7l ■& 

<41>^aH i: hG-CSF^ *W 

<42> t^sq. ^oj, cDNA &}-o]ti.&|s|§ ol-g-isKr *fl 4,810,643 JL^g- A>-g- 

*M hG-CSF^ cDNA» ^5ft^. ^, W ^ -g:^ Jl¥#^l-2.^ol 

H. = eMH*-i- A>-g-^> Jl , hG-CSF^ <*7] ^*§SLS. *H ^"^-Jl^ 

(Polymerase Chain Reaction; PCR)^ ^*fl hG-CSF -fi-3i*r-i- 

<43> <go|^ hG-CSF cDNA-2] SH^ 6 ^ ^EM^ 7 } Xf-£)<H °lt »1 

7l*>7l ^*fl hG-CSF^l °}v)±.&<& SM ^l^rS^i Nde I *1*M£*1 

S'-CATATC-S'^-, 5E^V fS3^ ^J^MIfe ^l^rJL^ BamH I ^Hl^ 5 ' -GGATCC-3 ' # 
^-<yA]7l 7] #3L: 3^4^ ^JL if MSLBHE. ^ ^SLS.' 

X\ s-ej-^Pl^ P UC19-G-CSF» PCR'SH hG-CSF afl^a^. 

zl ^ -fr*l*r ^ltlrJ:^ Nde I^r BamH €3r*r°} hG-CSF -H-^^>« 5. 

f-tb ^<y^l# <2&t}. SE^b l-s^nls. p ET-14b(^w>^A»l- Nde 14 

BamH I^-S Q&f>}JL Nde I /BamH I ^ #7} tf<a*H DNA ^LiM 

hG-CSF^| hG-CSF -fr#*r« ^-B-tb S^wlH pT-CSF# 

69-15 



1019990027418 

#7l *\W ^-8: £ 2°fl JEWISH 



2000/6/2 



<44> -^X|oj] 2 

<46> ojjE|s.^J ^a]A^^ ATG 7flAl^§- <gd\] ^s.^ Nco I 4 ^^^1 ^JLiL 
BspH I oi^H^-i: ^7}t>}31 3 X -^ ^*H^r 0^]^^ ^s^l ^sM^ 
Mlu I Sl^^MH* ^Stb ^1 5 ^ 6^ ^ ^jI^^^ 

= <MS^ ^-til^<g^- DNA i^-g- ^lS^>5^rf. ol DNA ^ 

# pU ci9^ Sma I JfflS #<y*H MS.-**! oj-n]^ ^ofi 

tlrJLi BspH I <y*]^7> ^Tfl^, 7>^-^7l ^*EH] Mlu I $1*1 -M* £ 

#5^*1 = P uci9sm ^M*}^. 

<47> SEth <a^lS.^ hG-CSF -fj-#*}» ^^*>7l ^«fl^, hG-CSF 

-f^*}* -t-B-t!- ^*H1 1^ #5^*1 = pT-CSF# ^Jl^KlI, hG-CSF^ l«i o>n]^ 

^.515. *m*>:iL J?H ^l*bJL^ BamH I 0 J^^^ 0 J 

5'-GGATCC-3'l- ^^^^S.^- ^^><y^ ^<g«i^: 7^8^ #^^#5)1^0]^ 
o|D)t|- A>-§-^><^ PCR*?H1 hG-CSF ^l^USer 1 ] hG-CSF# 3.^}^ ^<iSr 

DNA ^ °1» ^ltb&^ Mlu 14 BamH IAS. S^SH Mlu 1^ BamH I ^ 

^ 7>^1 hG-CSF DNA x\)2^is}<%x%. 31315.^ 
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a] g-wHI* l-e^^H P UC19ST» ^l^rJl^ Mlu I ^#tt ^ ^ltbSLi 

BamH IAS ±.^<^ Mlu 1 4 BamH I 7>^1 ^ g&cj-. o] ^ E-) 

#7]<£| hG-CSF DNA ^4 ^^*H t-el-^lS. P UC19S1SG» ^l^l-^^. 
< 48 > ^et-^p]^. dIIC19S1SG# ^1 ^]?T-jL^ BspH 1-4 BamH IAS DNA 

(522 bp)* ^^JL, ^yV^l^>(Novagen)S^-Bl #5^*1 A pET14b» Nco 14 

BamH IAS ^#*><*j ^ ^9* ^, #7] DNA ^Je] t£^* *]3- <^^}^ 

P T14S1SG# XI ^S^. #7] A 3«^1 A^l^M 

<49> j£th #^d1= pT14SlSG# ^AS*1-J1 9 ^ 10 ^ ^-^zl^t# 

efl^Bj-ojc^. o]-g-f]- PCR^°fl ^1«fl <aB)]S^H0£l A>°l-^7>e.lc ^^(Shine-Dalgarno 
sequence)* 7>*H <MS^ £-«H<iofl hG-CSF -fr^Vl- ^--fi^ DNA 

^^Sr ^, °1» Xba 14 BamH IAS. *£#*r^ #^1-1- ^-^rS^. ^8, #^ 
p ET14b(NovagenA»» Xba I 4 BamH IAS ^ #7l<^ #<M» 

o^Aj^ #ef^Dl^ pT14SSlSG» ^^HrS*}. #7] *fl^ £ 4<^1 A^l^M 

<50> ol^Ai, tfl^ BL2KDE3) 5^r» 70 mM -g-^AS tfl 

10 mM Sa|i ^^(pH 7.5) # #5}-^lA pTHSSlSG^ ^1*"*>* 7> 
*V5$tK #ej-^nls.^l ^Sfl ^€ tfl^: ^ ^ #^M3* °l-8-*H 

°] «^o S $3:g3Hr« *I^AS*| tfl^-g- HM 10310* 4^*rS*i=h 

<5i> (b) hG-CSF ^-^^B^ TflS 

<52> *^]^ *Mi-¥-fl ^l^Csite directed mutagenesis "o 1 "^)* °l-8-*H l-e* 
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pTUSSlSG^l hG-CSF -fr^A^ 1^1 3*13 4€ 

S^-iLS w>^o] ^o,^^ hG-CSF -fr^M- 7 r # ^tfiB^ ^] S ^>^cf. ^ # 
iz^nls. pTWSSlSG* °l-§-*}al, 3^* ^-fr^ *>7l Ai^jr: i2 ^ 13^ ^> 

5' — 3* v^SLS. ^^-a] pf u (^Se}B]-^lA»^- 47fls1 ^r#efl^olc e^^^^o] 
e«(ATP, GTP, TTP, CTP)^: ^>-g-*><^ -Fr#*r ^^4: 



<53> 












<54> 


-5 -4 -3 -2 -1 


+1 


+2 


+3 +4 +5 




<55> 


Thr Asn Ala Tyr Ala 


Thr 


Pro 


Leu Gly Pro ('HUdJ:: 


11) 


<56> - 


ACA - AAT - GCC - TAC- GCG - 


ACA - 


CCC 


- CTG - GGC - CCT (^<l*iJ-: 


12) 


<57> - 


TGT - TTA - CGG - ATG- CGC - 


TGT - 


GGG 


- GAC - CCG - GGA H^s: 


13) 



<58> ^3L& -fr&z}^ s\^}Jl ^ltrJLi Dpn I* |7}t}^ ^ # 

<59> ^-71^- ^-o] ^.e.^- igtg^] tfl#-g- XL-1 blue(i^Hl*>H 

^, DNA» sl^r^Jl, ^f>}c$ hG-CSF^l 1# 

oj-nj^AVo] ^l^ofl^ M^^vq o.^. w r ^o^ p T l4SSG» ^=-^^t^-. 

<60> °]°]*\, =^n]c p Ti4SSG» °l-g-*H #7l (aHH^r ^^-S. rfl^ 

^ BL2KDE3) tfl#$ ^^^^ HM 10301^: °] ^ 

^^r» wfl°^H ^i^^^f ^^tr 7M hG-CSF Ht^-fr ^<?1 



69-18 



1019990027418 2000/6/2 
<6i> ( c ) oflBflS.^ €^*fl ^Ht^- ^ 

<62> ^BflS-^-^l vfl^ M.^ 0>u] ^-71 Xj}& ^^7171 ^*fl 

€ Ih^Sl *l*HI(site directed mutagenesis HJ-HI)* °l-§-*M £ 

<63> -f^, ofl^lS^ ^E^ea] 4«i^) o>n] i^-ir Thr^-S. ^ltS}7l 

3*H, #7l (b)41>H ^lS^ #B}-^12= pTUSSG £ ^ 15 ^ 16^ ^B]ji^f# 

<64> Met Lys Lys Thr He Ala Phe Leu ('M'UdS:: 14) 

<65> 5 ' -^-TGT-TTT-ATG-AM-MG-ACA-ATC-GCA-TTT-CTT-C-3 ' OI^Jl: 15) 
<66> 3 ' -CC-ACA-AM-TAC-TTT-TTC-TGT-TAG-CGT-AAA-GAA-G-5 ' OMI^S:: 16) 
<67> '&7]9\- tfl^5 XL-1 blue* M*L**1*I ^ DNA 

1- 2)^>al ^71^^* <g3*H <M-5.^*1 ^-wlA^o^ 4 ^ o>n|i-A>o} Thr^ ^ 
^ = o] l-e^ln* Xba 14 Mlu 1.2-3. ^#SH <fl 

,g-wH<g t^*r£4. °H>H, #3^u]:E. pTUSSG* Xba 14 Mlu I 

^ ^4 # 7 ]£) ^Sfl-t- ^4^1^ #5^*1 = P T14SSG-4T» *fl*)-Sr£ 

A. 

<68> ^-71 2f ^-o] <dUfl3^Kl £-*H<l |^l£S] 22«i*fl hc^-jr Gln.2.3. 

*\ #?HH *H2fc« #Sf^°l^ PT14SSG-4T ^ ^IJi: 18 ^ 19^ 

^^fSefl-SLEMs.* (b)ofl^^r ^ *1 3^*11 ^«fl ^<8€ 
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<69> Asn Ala Gin Ala Thr Pro Leu Gly Hl^: 17) 

<70> s'-CA-MT^C-CM^G-ACA-CtX-CrG-GGC-S' 18) 

<?i> g ■ -gr-TTft -^.-^-rr^-TYrr-r^-r.Ar-rrn-F; ; fA^^?; 19) 

<72> ^-7)^ £o) £^3] cfl^ofl ^^^Al^l ^. DNA» s]^> 

JL, ^71^^^ Si 313.^41 4»i^| o>pl^AV6l Thr^-S., 22«i*l| <=»> 

n] i,A>ol Gln^-S. #2^1 = pT14SSG-4T22Q* 4^=-SJ-£t}.. 

Jl: 714 ^-o] ^^A]7l7l fl«M f #iifc5iu]H. P T14SSG-4T22Q * a^ 

aiJi: 20 ^ 21$ ^:n.^#3l^M:EL-I- o]$.z}c$ (b)^l^i^- ^€^^1 

<74> ^-o] ^s.^ l-e|-^r>l^§ cfl^ofl ^ DNA« s]^*r 

ji, <g7lA^^ ^^*H <M5.-IR0 ^Hl^ A>o]-^7>=.ii ^^Al^l #e|i 

nl= P T140SSG-4T22Q» ^j-*r$m. #2^*1^ p Tl40SSG-4T22Q^ ^ sf^^r £ 5°fl 
5-*]$ <H ^cf. 

<75> ol^Ai, a^-71 -i-el-iTj]^. P T140SSG-4T22Q» ol-g-*>°3 #7l (aHHs+ «o Vl £°- 
3 tfl^-g- BL21(DE3)» ^#^1^ tH## ^^SHr HM 103021- *H=-Sl-&t|.. 

<76>a^H 3: hG-CSF £<>l*fl 4H5l*r *fl^ 

<77> ^A]ofl 22] (aHH *fl^ pTMSSlSGofl 5L^"€ hG-CSF -R-#*}» rfl^- 
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< 78 > -g^L tfl^Hf?- ^ g 17¥l Afl^l gfe hG-CSF 4Ri7)-i- ^S^t] 

SI ^^^^(^1 ^is: 22) ^ AS1 H <1*]J:: 23)* DNA ^7lS. ^ 

# <79> = 0.5 fd(50 pmole)^ ^ ^ 95°C^1^ 15^-# «}-§-.*l7l:n. 

o> 35TC^1 °1» 1^1?! ^5% PAGE ^ 

<80> #8^*12. pT14SSlSG# Apa 1^ BstX I £-3. G-CSF^ 4*1 

^ oHi^AV^-Bl 25^ oj-nli^A]. a>o]^ -frsUVl- ^l7i^>^cf. ^)*H # 

7> ^2^1- 7^1 ^o.^ 1^3). i 7 t£ o>nl^A>o] ^ *flfl o.S ^^r€ 

® hG-CSFl- ^*Kr #5^*1 H. pT14SSlS17SEG» ^\^\^. *W 5. 6°fl 

<8i> ^-7] #e|-^lj= P T14SS1S17SEG» °l-g-*H -M*H1 2^ (aHH^ 

tfl#-g- BL21(DE3)» ^#^1^ tfl^-g- ^iJ^^r HM 10311^- ^S^ul, °}m 1999M 
3^ 24^7>>S SMM^7l#*l ^ ^ tb^" *1^# J±«- ^CKCCM, tfl^ 

^ a^X\ ^cfl^ 134 ^7fl)ofl 7l^»lJ: KCCM-10154 IS 7)n*}<%t^. 
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<82>^aH 4: OmpA -g-wHl $J hG-CSF S^Rr ^ 

<83> Tac = 3.5.3 4 OmpA S-wHfcOM^l-t: 24H hG-CSF ^<>l*fl -B-^^>» S. 

<84>M^- T vq— Tv*- Thr- Ala- T1p- Ala- Tie- Ala- Val- Ala- Leu- Ala- Glv- 

<85> Phe- Ala- Thr- Val- Ala- Gin- Ala- Ser- Arg- (^1^^151: 24) 
<86> — GTT- GCG- CAA- GCT- TCT- CGA — Oi^s: 25) 

<87> — CAA- CGC- GTT- CGA- AGA- GCT — (^I^Ji: 26) 

<88> Hind III ^-^^H 

<89> Tac £S£El Q OmpA ^Hl^- ^eJ-amlE. pFlag.CTSMiS 1 ?];*})* 

IL± Hind III** EcoR I^S. 7>^1 3)3 ;fc*r$m. 

<90> a«V OmpA hG-CSF -fr3l*r» ^S^l ^«B>H, hG-CSF ^"frt!: 

Se^ulH. pT-CSF» *}JL hG-CSF^) & ^-£r°fl Hind III ^^*V7] 

9\ ^3L^\ % 4H ^tbS^ EcoR I 21 *H ^ 5 ' -GAATTC-3 ' » ^^*>£.^- 

ti)^>oi^ aII^Jl: 28^ #B}JLP|# °l-8-«H hG-CSF» 3Etm wfl^^r ^-frtb DNA ^ 
3g-g- ^, xfl^jLi Hind III4 EcoR 1-2-5. ^i^H Hind III^- EcoR I It^-i: 7> 
^1 hG-CSF DNA #334- *)l2:Sr$m. <>1 ^-8: #7l^ 'S^'M 
E. pT01SG» ^1^>S4. pTOlSG^I afl^^ ^ OmpA hG-CSF^ 

j=lc^ oj-ul^AV ^(^^J: : 29) o] S. 7<H1 5.^1 sjoj ^tf. 
<9i> #71 #3-^*1 E. pT01SG« °l-§-Sr°} ^aHI 23] (a)olHs}- 2£r ^^-S. tfl^S 
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BL21(DE3)« 3^*1**1^ tfl^S ^*l«^r HM 10409* *H2^}£4. 



<92> ^a1<^1 5: OmpA hG-CSF -B-^i^>» S^Kr 

<23> g^LB^E r TniQr,oj] h a-r<& ^sl<a g ai O ^ ^ 

^]^>7l 4^H, ^-71 -£X\d\) 4^)1 Ai ^2:^ pTOlSG ^ 

30 ^ 314 ^JL^-M-S-^M^* °l-§-*H ^Hl 29] (bHH4 ^ A] 3: 

<94> ^>7l4- £^3] #4^4 ^« XL-1 blue^l 3^*lSHtI ^, ^ 

#S4S.-?-4 DNA» 3^*teL, ^7lA^^ hG-CSF^ l«i oj-p] ^Afc] 

Mgil^^A5. 4^^^ #4^4^- pT0G« ^€r}-£cK 
<95> olcH^, ^>7l #4^ D 1^ pT0G» o]-§-*H ^"71 2^1 (aHHsJ- 

5. rfl^ BL2KDE3) ^» tfl#-g- HM 10401^- ^*V^4. 

°1 ll^t wfl^H ^^^4 -^^tb ^>4^ ^-i- 7>^1 hG-CSF 



<96>^Aloi] 6: hG-CSF ^^1^)14 ^lS 
<97> (a) [Ser 1 , Ser 17 ] hG-CSF^ ^ 

<98> ^ej-^jjEL P T01SG<H1 hG-CSF ^^([Sei- 1 ] hG-CSF)^ l7«i 3*14 

3 £f ^ 4 ^l^>7l 4*}4, #7] ^X|ofl 5^]^ #4^ 

olH pTOG ^41 ^is: 32 ^ 33 4 ^-^ JI^-M^bM^-* °l-g-*>^ 24 (b) 
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<99> a o v 7 | 5} £o} ^^-tt €^8*1] #^^1 = 1- tfl^ XL-1 blue^l ^^^^a]^1 * , *g 

ISM^Ei DNA» 5)^^>J1, S^H^-g- hG-CSF^ 1«± o>nl^A>o] 

3= P T01S17SG» ^^-*>5i^. 

<ioo> ^7] #2^*1 .EL pT01S17SG» °l-g-*>^ #7] *JaH 2^ (a)°lH<4 ^ 

v^SLS. BL2KDE3) ^» tfl#S HM 10410^ 

JL, o]§ 1999^ 3^ 24^^>S ^71^-71^] ^ ^ tb^ ^ 

bKKCCM, tfltb^ -HtflJg-T*- 134 ^fl)^ 71^-^i^ KCCM-10151 IS 

7l^>5i4. 

<101> (b) [Ser 17 ] hG-CSF^ *fls 

<102> #&}-^n|= pTOG^l hG-CSF -fr^7}<5] 17 «i ^^1^ A]^uflo] 51 

^1^>7] fl*H, #7] ^aHI 50^ ^2;^ ^ pTOG ^ 32 

<ios> #7}!% Qo) €$*fl tfl^-S- XL-1 blue^l 3=- , ^ 

§3.vl3.JM DNA» sl^r^l-Jl, ^7lA^# hG-CSF^ 17 «i 

X\^}°\6\}*\ *\}&SL3. ^B±£.v)!=. pT017SG» *r^>£^. 

<104> o]o^, # 7 } ^5^*1= P T017SG« °l-g-*H -*7l >£aH 2^1 (a) 0 !]^^ ^ # 
tfl^ BL2KDE3) ^» ^^^H HM 10411-1- ^*>J1, 
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o]# 1999M 3^ 24<£*}3- ^^7)^7] #91 ^ ^ ^ ^ W 

(KCCM, *\-&*] ^31^?- 134 7l^S ^ KCCM-10152 IS 7l 

<105> (o) [Thr 17 ] hG-CSF^ ^ 

<ioe> #e)-iDl= pTOG^l hG-CSF -B-^^ 17«1 31*1^ ^1^^] < ?1 

^m^>7l ^"71 5 <HH *H^£ #2^*1 JEL pTOG ^ *\<& ^Jl: 

34 ^ 35^ ^-e)jlir#^l-2-^- 0 lS-* °l-§-*H 2^ (b)°fM<4 

<io?> -#7^ ^-o] ^-s-t!- = » cfl^ XL-1 blue°fl ^^^^1^1 ^, ^ 

mm s]^>Jl, hG-CSF^ 17*1 o>p1^a>o1 

Al^oM]^ Eell^vl^5. #ef^]= pT017TG» ^*>^4. 

<108> o]<>H, ^"7] #e)-^l^ pT017TG» #71 2$\ (aHH <2}- Hh 

^ o.S. tfl^S- BL2KDE3) ^» ^#^1^ tfl^- ^^^^ HM 10413^ ^*>5i 

<109> (d) [Ala 17 ] hG-CSF^ ASi 

<no> pT oGofl hG-CSF -fi-#7}^ 17 «i Aj^Bflo] 3_^-§r «£e}-\l 

2§AS ^l^>7l $1*H, ^71 5<*IM pTOG £ ^11 #Ji: 

36 ^ 37^1 ^e)Jl¥#efl-2-^- 0 l^» °l-§-*H ^ A H1 2^ (bH^ ^ *l« 

<m> ^sq- ^-ol #2^*1 S.» XL-1 blue^l H^^MH?! ^, ^ 
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tSMS^E] DNA» ^71^1^- 33*H hG-CSF^ 17"! o}u) ^o] 

*}^t]}o}6\}^ <£?}\l°_g_ pT017AGl- ^r^}^. 

<112> o)o^, ^7) #5|i^^ P T017AG» °l-g-S}<^ ^71 ^AHl 2^ (a)on^sq- ^ «J- 

^o.S. tfl^Hf BL2KDE3) 33 31^13 rfl^ HM 10414-j- ^-*>a 

A. 

<113> (e) [Gly 17 ] hG-CSF^ A)3^ 

<ii4> pTOG^l hG-CSF -f}-^*}^ 17*1 ^H*]^ A^BflcQ 3.^% #£)-o]a] 

^0.5. ^l^>7l ^^H, #7] 50)]^ ^2:^ pTOG ^ ^Jl: 

38 ^ 39^ ^Jl^F-tell^EH^. °l-§-*H ^ A H1 2^ (b)^l^sf ^ 

<iis> ^-7lsq- tfl^j-g- XL-1 blue^l ^, ^ 

DNA» 5)^^, ^7]a^^ hG-CSF^ 17«i ^d] i-tf-ol 

A]^^<yoii^ #eMAi °-3- P T017GG» ^r^\5X^. 

<ii6> ^1<H-H , ^-7] #Ef^nl^ pT017GG» °l-§-*H #7l 2^ (aHA-^ ^ # 

tfl^ BL2KDE3) ^^a]^ tfl^ 3^*1^ HM 104151- ^?*>£ 

<117> (f) [Asp 17 ] hG-CSF^ *flS 

<118> ^^nl^ pT0G°fl hG-CSF 17«i Al^tflo] S ^ 0^2}-^ 

*V iS^-JLS ^l€-*>7l #*H, #7l ^Al^l 5°lH l-e^^c pTOG ^ 
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: 40 ^ 41^ ^JPfMi^lS.* °1"§-*H ^*H1 22] (b)^-^ ^ S-;§Jf 

<ii9> ^-71^ £o] tfl^-g- XL-1 blue<^] ^, 3 

gaSMd f^^^El DNA# gLxgfc^ IZHSJ: hG-CSF^ 1731 ^1^>°1 

Al^Eflo]oj]^ o>^4^aV^^ f2)-in]£ pT017APG» *r^-*]-&4. 

<120> °1<>H, #^u]s. pT017APG» °l-g-*H #7l ^Ajof 2^ ( a )i^4 ^ # 

U BL2KDE3) S^Slft*]^ tfl^5 ^^^r HM 10416* ^*r£ 

<i2i> ^X\q) 7: Gene III ^ 



<122> ( a ) o>E)-«liii = 5.5.13 ^ Gene III'-S-aHfc* 

<123> ofej-ali^ =S£E]fif S}7]2] Gene III ^-wl^i^C^l^ls: 42H1 hG-CSF 

<i24> Met - Lys - Lys - Leu - Leu - Phe - Ala - He - Pro - Leu - Val - Val - Pro - Phe . 

- Tyr - Ser - His - Ser - C*)^^: 42) 

<125> - TAT - AGC - CAT - AGC - ACC - ATG - GAG - (^i*! 1 ^: 43) 
<126> - ATA - TCG - GTA - TCG - TGG - TAC - CTC - (*i<l^J:: 44) 
<127> Nco I H^-^ 

<i28> Gene III SL^rfe pBAD-gHIAl- *fl 
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^-Jl^ Nco 1°-$- 3h iM^H DNA» #ellM-^- DNA ^sHsJH^S. *\]7]*} 

a} sg^- ^o.S. 3s cf^l Bgl IIS. ^4 7>^1 «)Bl 

<i29> hG-CSF -B-^*r &<$*\m *flSS r 7l ^^H, #eJ-^Pl3= pT-CSFl- g> 

_H, hG-CSF^1 2«i i^^l 10^1 ol-Dl^ ^(a^ <it£jr : 45)°fl tfl-§-*Kr ^<gi£jr: 46 ^ 
47^ ^ #e)Jl¥#5ll^.^ 0 l^#^- PCRofl ^«fl it&Sr ^O-S 

^>#JL ^r^roj) BamH I hG-CSF» ^-fr^ DNA ^8-8: 3^ ^ 

, ^l^rJL^i BamH I £-3. ^aj- 7 r *l hG-CSF -fi-^*}-!- 3^r*r 

<130> Pro Leu Gly Pro Ala Ser Ser Leu Oi^Ji: 45) 

<m> 5'- C - CCC - CTG - GGC - CCT - GCC - AGC - TCC - CTG -3' GM^^: 46) 
<132> 3'- G - GGG - GAC - CCG - GGA - CGG - TCG - AGG - GAC -5* (^il^S: 47) 

<133> hG-CSF -fr^*}* 7>^1 ^-^^ll* ^^1^ ^>2>til^ ISEEl 

$r Gene III -g-wH^ 7 r *] #2^*1 £1 pBADG* 3H^r£t}. t^^lH pBADG^l *ll 

^ Gene III ^-«H<S*}- hG-CSF^ ^ Jf-fl^ o}nl ^^(a^bIs: 48H 
£ 8*11 SIaI^ o^c]-. 
<134> ^7}9\- go] l-Hr^nl^^. XL-1 blue* ^^^i^l^l ^, 

£ fSMS^-E] DNA» s]^^, ^H^-g- ^^s|-^rf . o] #5^*1 .EL P BADG» <>l-§- 
*H ^"71 2^1 (aHH^r ^ o.s BL2KDE3) ^# ^#^1^ 

^^^^ HM 10501^: ^r^rS^-. o] tifl<£*H ^"^Sr -g^tb 
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^<£-jr 7}^\ hG-CSF #»J^ ^-^l^^cf. 



<135> (b) [Met 2 , Val 3 ] hG-CSF^ 

<np> g^^F, pBAIfrglll A(°Jtil^gig4)g- *fl?r fr* WrQ T^)- R s 1 TT? ^fiH <ft 

<i37> Met - Lys - Lys - Leu - Leu - Phe - Ala - He - Pro - Leu - Val - Val - Pro - Phe 

- Tyr - Ser - His - Ser - i^^S.- 42) 

<138> - TAT - AGC - CAT - AGC - ACC - ATG - GAG - (^il 1 ^: 43) 
<139> - ATA - TCG - GTA - TCG - TGG - TAC - CTC - (-H^s: 44) 
<uo> Nco I ll^^l 

<wi> ^Mg, hG-CSF -ft-*!*} ^31-1- ^}^}7] 5]-5}<q, P T-CSF» rl^S 

31 ^l^s: 50 ^ 51^1 ^ ^JLY#31-£^ 0 1^«* PCR^l ^ 

^ i£t£°-S. 7>s^-a1 *gr£6\} BamH I <?1*1 ^fl- hG-CSF» ^-R-tb 

DNA ^, *miL^ Nco I^l- BamH ISLS. ^ ^ 

<142> Thr Met Val Gly Pro Ala Ser Ser Leu (-M^^S-St: 49) 

<143> 5'- TAC- GCG- TCC- ATG- GTG- GGC- CCT- GCC- AGC- TCC- CTG-3' H^J:: 50) 
<i44> 3'- ATG- CGC- AGG- TAC- CAC- CCG- GGA- CGG- TCG- AGG- GAC-5' H^s: 51) 
<145> Nco I *f$\ 

<i46> #71^ ^ ^^2). hG-CSF 4r#*r» 7>^1 ^<M» ^^1^ 2«i^l^ 3*1*1 
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i-Aj-ol z|z| t»fl^5.\i3). Tgmo_3_ hG-CSF^l -fr#7>» 7>^1 pBAD2M3VG 

1- ^l^>^rf. ol ^l^)-^ ^ Gene III hG-CSF^ 

^|^a> *|<i(;H<iwlJr: 52) ol £ go\) s.X\s\o] &t}. 

<147> ^7] l^^El^ dBAD2M3VG#- ^7] 2^ (a)ofl^ ££; $^=1 

BL2KDE3) ^#^1^ tfl#3- *8^3l^r HM 10510^: ^*>31, 

1999\i 3€ 24°J^S ^]7]^-7l^ ^ ^-^3 ^ SH* ^ ^(KCCM, 

tfl^l^- ^-g-Al ^rflg-^p- 134 7l^Jl *fl KCCM-10153 £S 711**1-5^ 

<148> (c) [Ser 17 ] ^Ht 1 ^ <5l7>><q 

<i49> 6]-e}-til =5.5.3 Al^^ofl^ hG-CSF -f}-^*}^ 17*] <*l^ti°J s^-^- ^1 

fl *)$:f>}7} 41 «H, >*7l (a)4H *fl^€ ^e^lH. pBADG ^ ^oj a}jr : 32 

^ 3351 *2j3lYM.SLtSW:E.* oj-g-^H ^a]^ 2^ (b)^l^l^ ^g^fl 
oil s]«fl ^lS^V^rf. 

<iso> # 7 ]<4 §o] £3*11 XL-1 blue°fl 3s 3 

IS^S^-Ei DNA» s]^>Jl, ^7}*]^ ^3«H hG-CSF^ 17^ 
ol Bfl^l ofl *\ ^efinl^ pBAD17SG» ^r^>534. 

<isi> ^H>H, l-e^lH. pBAD17SG» c»l-g-^-^ #7l 2 ^ (a)^>H^ ^ Ifr 

^ tfl^-g- BL2KDE3) 3^31^1^ cfl^ $3£*Hr HM 1051M- 
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<152> (d) [Met 2 , Val 3 , Ser 17 ] 4^ ^12: 

<153> o>e}-til}r.^ Al^^ofl^ hG~CSF -R-*!*}^ 2«1 Sf^, 3«i S^l^l ^ 17 # 

Al^Eflo] S^-*^- Zj-Zl" nflHl^id, ^-fl $ ^m*>7l (b) 

4H fe^j g^^SlS bM« 3 dJ ^ 32 g 33^ 

<154> #715+ ^-o] ^-*V i£^*]l |^n)£f cfl^ XL-1 blue<H] ^^^^1^1 ^, ^ 

fS^^El DNA» sl^r^>Jl, <g7H<g.g- hG-CSF^ 2«I, 3# ^ 17 

^ o}u] DflEj^Ta, ^ ^ *1^ ^^c] ^ P BAD2M3V17SG# *r 

<155> o]o^, # 7 1 l-eJ-^Pl= pBAD2M3V17SG» 0 l-§-*><^ ^*H1 2^1 (a)^l^^ ^■ 

^ « 0 >^ _o S tfl^-g- BL2KDE3) ^« ^^^«r^l^ tfl#^ ^S^S^r HM 105121- ^ 

<156>^a1<^) 8. hG-CSF^ tiliE 

<15?> ^"71 2 xfl^l 7<^i 33^**11** ^ LB afl^H^ tifl<£^ 

-fK£*ll(*il: IPTG)» 7}*H 3*1 ?J- ^£r*i el^Tiq-, Sfe 7}*} 
*1 ^Jl 15*l7i f^l tifl^>^cf. wfl^ofl o. ^« ^ <^4tb ^, ^3L*8<H 

e]» -S^Ftt ^aL^CNossal, G. N. , /. Biol. Chem., 241, 3055(1966)W ^ 
^•o] ^B]*>^cf. ^, nfl<# 0 J}# 6000 rpnHH 20£-?> 
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S^ofl s^^Jl, ^efl aflojrbfl^ 10&°\ l^^l ^-#3? (20 % fr^Si, 1 mM EDTA» # 
•fr^b lOmM EeJi-^AV ^^( P H 7.0))<H1 ^^s>^cf. o] ^i}-^ 30^# ^ltl 

-S** ^l^^Ji, ^^-JliM 3)4^}^. 

3*r€ hG-CSF^ hG-CSF^l tfltb ^K^^t^r)* *}-g-^r 5.^^^ 

igofl 4^ ZL «l)<£ufl*l 1L ^ hG-CSF X 1 

<158> 1] 











(hG-CSF mg/L) 


HM 10301 


2(b) 


PT14SSG 




65 


HM 10302 


2(c) 


PT140SSG-4T22Q 




277 


HM 10310 


2(a) 


PT14SS1SG 


Ser* 


92 ; 


HM 10311 


3 


PT14SS1S17SEG 


Ser 1 , Ser 17 


1,512 


HM 10401 


5 


pTOG 




85 | 


HM 10409 


4 


pTOlSG 


Ser 1 


105 


HM 10410 


6(a) 


PT01S17SG 


Ser 1 , Ser 17 


1,477 


HM 10411 


6(b) 


PT017SG 


Ser^ 7 


1,550 


HM 10413 


6(c) 


pTOlTTG 


Thr* 7 


1,373 


HM 10414 


6(d) 


PT017AG 


Ala 17 


1,486 


HM 10415 


6(e) 


pT017GG 


Gly 17 


1,480 


HM 10416 


6(f) 


pT017APG 


Asp 17 


67 


HM 10501 


7(a) 


pBADG 




54 


HM 10510 


7(b) 


PBAD2M3VG 


Met 2 , Val 3 


69 


HM 10511 


7(c) 


PBAD17SG 


Ser 17 


937 


HM 10512 


7(d) 


PBAD2M3V17SG 


Met 2 , Val 3 , Ser 17 


983 
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<i59> ^aHI 9: 5? 

<160> aj a H 8<H]^^ ^ ^^-S. fl^^«r*H* ^ tfl^ 

^ HM 10411-& *HW * wfl 0 cJ^* 6,000 rpnHM 20^-^r €4J€-3l*H ^r^> 

<161> o] j£ ^-£- ol-g-^H ^^1*>S^. °H*r ol^^r^l, **f ^ 

^ <^ ^ SEfe ^ *r^€ £r^# pH 5.0 ~ 

5.53. pH 5.3-2-3. *13 CM-^«3S(CM-Separose; ^K^l ©>*}) 2^ 

ofl ^^-aI^I^l 25 mM NaCl -g-^^-S. ^&%] =L ^ 50 mM, 100 mM, 200 mM 

NaCl ^#-g-<a)-9-3. 7^ ^^>S^-. n ^ sfl^ 

^S-^CPhenyl Separose; sj-^A] oj-Af) ^a]^ 99% °]^St\ ^JES 7>^1 

[Ser 17 ] hG-CSF» ^>fl*>S^-. Si*, tfl^ ^^^^ HM 10311, HM 10409, HM 
10410, HM 10413, HM 10414, HM 10415, HM 10510 ^ HM 10512-& ^-g: 

t-flA] 0} ^/o}^o}v}o) e ^ HPLC« A>-g-s->c^ £-^o_ S #| ^a^Vji 
^X\d\) 8<Hl^fif Jl^^ ol-8-*>^ -g-^*}^. SE?t o>nlic ^ 

# ^ 207fl» g-^* ^ nflel^Td <£o) ^§^0] A-l^S. ^-^IS)^- 0 -^, £©1*)1# £ 

* oMk ^#.2.3.^- l, 2, 3^*fl Sife 17*3** ©M^o] ^^-tb 3*HH 

^Efl3 ^*3&£"£- SHl^: ^ 5£&^. *m*D#3 N-^ 207fl ©Mlc^ a^^ a^ 
I^J.: 63 70:4 ^$h4. 



<162> ^AHl 10: ^2:^- ^^S-^-K] ^€ g-A}^ ^Jill 
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<163> SDS-PAGE ^ 31 ^^^r o]-g-ar><^ 5^5.^-^ hG-CSF 

<164> ^^Hl 96^ ^^r ^^^^ HM 10411^ 3)1511-^ £-33 ^ 

g [Ser^ 7 ] hG-CSFl- Met-hG-CSF(^^^: 7l^-^A»# *§-W ^*\] 

^ SDS-PAGES. £-*l*r£i=r. c] ^34^ £ i0a«fl i-MM- <^7HH eflol 1^ 

Met-G-CSF cfls^-olji, 30] 2^ cfl^ ^^^^ HM 10411^ sflB^B}-# £r^ol^, 
21]^] 3£r *<Mm [Ser 17 ] hG-CSF^rf. o]3_*-b\ [Ser 17 ] hG-CSF7> €<3^ hG-CSF^ ^ 
^V^* tfl#-g- ^^^^ HM 104112] ^-^^1 tfl^o. 5. 

<165> u[.olMS-€«-S.i ^(hH^^HA}, *l^-)-§- -i-e^-g- ^°5j(170 mM ^s]^l 

(glicine), 25 mM Tris-HCKpH 8), 20 % *fl^*H *€r*l * WW SDS-PAGE 

I2b8r 1 % 7H1^] 1*1 ^1*>J1 0.05% M-S 20* SE^r^r PBST 

o_g_ 3Sj ^l^rSt^r. 43 ^ ^ ^-G-CSF %>*fl(R&D System*}, AB-214-NA, *1^")# 

pbss. s]*i*h 7>^- * ^ofl*i 2*m ^ sh§- *i^. *2h§-°l * PBST -g- 

^ o g 32I Afl^«H #-§-*r*l ^iTl^^. HRP (horseradish 

peroxidase)-^ 7fl°l]l.^ £ ^ ^-<§i IgG^M^^r, p]^) -g-^* PBS^l 3*1*} 
^ 7>tb ^ *>8r°fl*-1 2*1# c) w>-§-*mcl-. n ^ PBSTS ^1^*>JI sl^-Alcl-o^l 

7l^ 7lS(W>oli2.2flS.A> ( P1-5J-) -g-ofl* 7}*H ^*l&t}. ZL ^3}^ £ 10b<fl 

Sio.^, <*|7HH l^r Met-G-CSF tfl^ol^, 2^ [Ser* 7 ] hG-CSF°ln} 
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<166> ^Hs] %3t3.Jf-B\, tfl^ ^£-^1 hG-CSF 

cfl^ ^3^- o]fol ^o|^^ hG-CSF^ 7}^ Jfr*l«- 4 1 

<167>^a]c^1 ii : hG-CSF ^ €°l*fl^ -*flS.vH ^ 

<168> o]^> ^-^p 7)Q2\ Aflg^ql HL-60CATCC CCL-240, Promyelocyt ic leukemia ^>/36 

Afl h^oi c^)-§. io %<*) RPMI 1640 *fl*H*l nfl^r^}, 45.^1 

o}= 2.2 X10 5 ^l^L/mlo] 5)5.^. 2:^^ ^, DMSOCdi methyl sulfoxide, culture 
grade/SIGMA)» ^ ^£ 1.25 %(v/v)7> 5]5L^ 7>*V5a^. fl^ 96 € M°l 

H (Corning/ low evaporation 96 well plateH 90 ^<>M ^13.7} ^ 2 x 

10 4 7fl7> ^, 5 % °l#3-^7 r ^g-S]*r 37 TC Bfl°«j7li^ ^ 48 %-9l 

< 169 > hG-CSF €°l*fl^4, ^7fl Al^-£]j7 &i=. ^ hG-CSF(tfl^-g- 

Afla^*, Kilin ^<a#)» ^£7}- 500 ng/ml°l RPMI 1640 «fl*l5. 

SWtt RPMI 1640 «fl*l# ^l-§-*>^ 2Wfl <£^f sl^^r 103 ^ 3 ^H^Ef 

<170> o]^7fl ^>#^^1 tifl<# ^o] HL-6Q 4 ^ofl io fd^ 7>^, 2^ 

^£7> 50 ng/ml^ £4^0.3. tiV^-S)^ *r$^. hG-CSF £ ^ go]*^.* 
37 tifl^HH 48 ^ afl^Sr&Cr. 

7>A>o^ CellTiter96™(cat # G4100)^ °l-§-*H, #7>t!r 3r*>» 670 nmSr^Hl 
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<172> ^4, £ HoflAi 1- ^ oi^ h><4 ^-ol Jg-og*}. h G-CSF ^ol^il 

^3^5. -fi-f-SlJi 54^ hG-CSF^ ^IMJI 54^-* Q 9l°- 

v\, [Thr 17 ] hG-CSF^ %^o] 7^ ^JlS M-Ef^ZL, [Ser 17 ] 

hG-CSF^- [Gly 17 ] hG-CSF^ ^^H^ gj ^ 7>*]jr ^^rf. ic)-g} 

>H, ^MHH^r ^- hG _ CSF ^ol^s-ol hG-CSFofl «l*fl ^ 

<173> hG-CSF ^ Jl#o] fn> o>u|^ *| <gjz}- <£^_*} 

a) ^X\^_ ^-f M-B^t}. ^ofl ^ hG-GSF 2. 

^ =LSS{ ^WlA^ofl o^^^H ^^1^1^ ^>^1 ^E^i^l ^ 

7}£]*1 hG-CSFS^ ^ ^ol^-i- ^^^o_S. iflfiS XI 
4. 
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13 

9. 3 a I7^^ fl $ISM £ £^ 21^3 oVpI^VoI ^ 2M^±Lg^ hG-CSF 
21 

l 5a°H, 
S>7] ^J<a^- sfe hG-CSF 

hG-CSF^ o>nlic^ ^ I^vj 17«1 aI^b^o] t}=- o>u]^a>o.s 

^<3D hG-CSF^ o}Tilk^ A^<g ^ 2«i £SH ^ 3«i o>b] i^AV 0.5. zj- 

^<3^ hG-CSF^) oj-nl^AV A^<g ^ 2«i SS?}, 3«1 3*1 41 ^ i 7 wj Al^Bflolol t}s. o> 

^<3^ hG-CSF^l A^<g ^ I7«i Al^Bfloiol cf=. oj-uj i^AV *]:&^ 

I^St 1 * 3] 

*n 1 sa<^, 

*>7l ^jo S «.e] s-^i SJ-tt hG-CSF i£°]*fl: 

;?}<g^ hG-CSF^) ofBl^ ^ i^j Eefl^ia ^ 17«i a] ^Efl 01 o] ^ *\}Q£LS- *1 
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hG-CSF^ *>nl^A> X\<£ ^2*1 = #^<>] ^^^0.^, 3^ S.o}X[o] ^Qo_sL 

AA 

%<£tg hG-CSF^ o>n]^A> ^ 2«i oflE^id o.^., 3^ 3.0] ^lo] ^0.3. 

, 17^ AA gljHg 33, g 

^i^^ hG-CSF^l o>p1^a> ^ l7«i *1^1<?!°1 S5fl^.\d, ^el-id 3Efe ^&t- 

[^t 1 * 4] 

*)1 1 ^ hG-CSF S=*>fe DNA. 

5] 

hG-CSF DNA^ ^1^ ^]60«i <$7)2] *\<&o] a^^Ji: 63 

*\<£i£s.: 70SLS. o]^-<>]^1 zz.f-^.S^-Ei ^i^SlJl, *fl61»l <g7l o^S) 
hG-CSF» ia^^r DNA^- 3^ ^^3. *}*r DNA. 

[^^J- 6] 

*fl 4 ^ DNA» 5L^Kf hG-CSF ^ 
7] 

*fl 6 5a°H, 

^7>S S^V^ hG-CSF ^ «|El. 
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l^^r 8] 

*H 6 SH^H. 

P T14SS1SG, pT14SSlS17SEG, pTOlSG, pT01S17SG, pT017SG, pT017TG, pT017AG, 
DTQ17GG. PBAD2M3VG, pBAD17SG pBAD2M3V17SG^l hG-CSF ^ jt^tL . 

9] 

*« 6 ^ hG-CSF ^ iS) E]S. 

[^H" 10] 

113 

*fl 10 5a°H, 

BL21(DE3)/pT14SSlSG(HM 10310), BL21(DE3)/pT14SSlS17SEG(HM 10311; 7l 

^Ji: KCCM-10154), tfl^ BL21(DE3)/pT01SG(HM 10409), tfl^ 
BL21(DE3)/pT01S17SG(HM 10410; 7l^^s: KCCM-10151), tfl#5 BL21(DE3)/pT017SG(HM 
10411; KCCM- 10152), tfl^-g- BL21(DE3)/pT017TG(HM 10413), tfl^-g- 

BL21(DE3)/pT017AG(HM 10414), tfl#5- BL21(DE3)/pT017GG(HM 10415), 
BL21(DE3)/pBAD2M3VG(HM 10510; 7l^wlJ:: KCCM- 10153), tfl^-g- BL21(DE3)/pBAD17SG(HM 
10511) BL21(DE3)/pBAD2M3V17SG(HM 10512) Si 

C^*J- 12] 

°J?1 *H^*KhG-CSF) SE^r ZLfil ^o]^s o.^} nl no] 5 -_ 
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IJ-^H -fr:?!*]-* ^ tfl^S-g; ^^^$A]7lJL, ^ 

^«r€ 3^ aflW^-S.^ 0 Ht ^7}<^ ^1^^^°! ^7} 

3*1 hG-CSF £°l*fl» tfl#3- ^Sll-^# ^sL ^#*Hr U^. 

*n 12 ^i sa^i, 

hG-CSF ^°l*fl7> a^bIj:: 2^ ^ hG-CSF^ 1, 2, 3 ^ 17^ 
^ . 

14] 

*fl 12 

hG-CSF ^<«7> *>7l ^•o.S^-B^ ^^JAS SR=- 

^<S^ hG-CSF^] oMi^ Ai<g ^ i«i SefliL\i ^ 17«i ^31*1<>1 icA> 0.3. 

hG-CSF^ o>c]^aV ^ 2«i ^ 3*1 S<>]a)o1 4=. o>n| ^ 0.5. 

^<3^ hG-CSF^ ofnlic^r Ai<i # 2«1 3«1 S.°]tl ^ 17# Allele] tf 0} 

hG-CSF^ o>T3]icA> A|<1 ^ 17«i AliBll^]o] tf-E- ±# o_g_ *l£Hel . 
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15] 

*H 12 ^ 9X°]*\, 

hG-CSF *H3l7} *}7j ^o^M ^SLS. HfrHi : 

31 hG-CSF^ o>nl^A> ^ 2«1 *H^_£_\i.o S, 3*} S<>1^1°1 ^0.5. 

hG-CSF^ oj-u] ^ 2«i SS-^o] t^hI^.^o.S, 3«i ^QSlS. 
3l£«g hG-CSF^ oj-Pl^A]- <§> 17^ Al^Efl^ol ^, HBflJ2Jd, -^5| 

163 
^ 12 ^-ofl 

hG-CSF €°l*fl« 5L=*H=- ^-^>7> XI 1^ vfl^l Xl60^i ^7l^ A^ol A^^ji: 6 3 tfl 

3 hG-CSF» SLEL«H=- ^«J^ ^<y^r 

[^t 1 * 173 

X] 12 ^1 5U«H*1 , 
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18] 

*ll 17 ^1 9X°]*\, 

*\<£#3L: 53^ -g-uH^ o]^}^ ^ 

f¥^¥ 19] 

17 ^1 fl<>H, 

20] 

XI 17 Sl^*}, 

71^ A^^ *Rr 
21] 

X] 12 *M 9X°]*\, 

% O.S. 
[$t^ 22] 

X] 21 5a°H, 
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[^t 1 * 23] 

^ 12 Si 0 ^, 

£wH<i^ tfl#-g- -B-efl Gene III SEfe =L9) o]-g-^ ^ 

24] 

*)1 23 ^ fl<>H, 

25] 
*0 12 W 

H^*^ tfl#^°l BL21(DE3)/pT14SSlSG(HM 10310), ifl^ 

BL21(DE3)/pT14SSlS17SEG(HM 10311; ^l^s: KCCM- 10154), tfl^ 
BL21(DE3)/pT01SG(HM 10409), tfl^ BL21(DE3)/pT0lSl7SG(HM 10410; 7]^^^: 
^ KCCM- 10151), BL21(DE3)/pT017SG(HM 10411; 7]^^: KCCM- 10152), tfl^ 

BL21(DE3)/pTO17TG(HM 10413), tfl^ BL21(DE3)/pT017AG(HM 10414), tfl^S 
BL21(DE3)/pT017GG(HM 10415), tfl^ BL21(DE3)/pBAD2M3VG(HM 10510; 7l^^s: 
KCCM- 10153), tfl^J-g- BL21(DE3)/pBAD17SG(HM 10511) £fe tfl^-g- 
BL21(DE3)/pBAD2M3V17SG(HM 10512) Si . 
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1] 

TP LG PA SSL PQS FL LK 
aca ccc ctg ggc .cct gcc age tec ctg ccc cag age ttc* ctg etc aag 

CL E QVR KI QGD GA ALQ 
toe tta aag caa gtg aqq aag ate cag ggc gat ggc gca gcg etc cag 

E KL CAT YKL CH PE ELV 
gag aag ctg tgt gcc ace tac aag ctg tgc cac ccc gag gag ctg gtg 

LLGHSLGIPWAPLSSC 
ctg etc gga cac tct ctg ggc ate ccc tgg get ccc ctg age tec tgc 

P SQ ALQ LAG CL SQL HS 
ccc age cag gcc ctg cag ctg gca ggc tgc ttg age caa etc cat age 



G LFL YQG L 
ggc ctt ttc etc tac cag ggg etc 

P ELG PTL D 
ccc gag ttg ggt ccc ace ttg gac 

F ATT IWQ Q 
ttt gcc ace ace ate tgg cag cag 



LQ ALEGI S 
ctg cag gcc ctg gaa ggg ata tec 

TL QL DV AD 
aca ctg cag ctg gac gtc gcc gac 

M EEL GM AP 
atg gaa gaa ctg gga atg gcc cct 



A LQ PTQG AM PAF AS AF 
gcc ctg cag ccc ace cag ggt gcc atg ccg gcc ttc gcc tct get ttc 

QRRAGGVLVASHLQSF 
cag cgc egg gca gga ggg gtc ctg gtt get age cat ctg cag age ttc 

L EVS YRV L R HLA QP 
ctg gag gtg teg tac cgc gtt eta cgc cac ctt gcg cag ccc 
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[JE 2] 
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[3E 31 



|^ Srn a 1 

T4 DNA ^7V d Wl 




Sma 1 



t 



- ^ BspH I 

( pUC19ST A_Mlu I 
I 7" BamH I 

Mlu I & BamH I 



pT-CSF ^Ej 



i 



Mlul^- BamHI -i: 7}^\ * elands. PCR 



Mlu I G-CS ? 



BamH I 
ZQamHI 



T4 DNA ein°>^l 



i 



BspH I 

Mlu I 

>CSF 
amH I 



BamHI 



pET14b 4- Nco I 




BspH I C3T 



1 



BspH H & BamHI 
ECSE Z3 BamH I 



T4 DNA e^MI 



Nco I & BamHI 



\BamH I 
( P T14S1SG J ^ 



STII-CSF 
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4] 



i 



f pET14b \_ 



Xba Pi Donillia - ^ » F]T7Ti]f PCR 



Tfha f i^t RamH 1 ^ & 



i 



Xba I & BamH I 

xba 1 1 shisd c333 ■ taaerj BamH i 




Dalgamol ST 11 | t;-C^K~| 



Xba I 
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[5. 5] 



V pT14SSG/ 



STII-CSF 



5 N -GG-TGT-TTT-ATG-AAA-AAG-ACA-ATC-GCA-TTT-CTT-C-3* 
3^CC-ACA-AAA-TAC-TTT-TTC-TGT-TAG-CGT-AAA-GAA-G-5 X 



Xba I & Mlu I ^ 
Xba I CSS II 5D I SCT UMlu I 

Mlu I 



i 



Xba I & Mlu I * 



pT14SSG-4T ^3 



Xba I 



5 x -CA-AAT-GCC-CAA-GCG-ACA-CCC-CTG-GGC-3* 
3 , -GT-TTA-CXJG-GTT-CGC-TGT-GGG-GAC-CCG-5 % 

i-e]ai^s. pcr 




5 % -TCT- AGA-GGT-TGA-GGT-GTT-TTA-TGA-3* 
3' -AGA-TCT-CCA-ACT-CCA-CAA-AAT-ACT-5* 
#7]$ 4*\5L*\3, *l*ia* PCR 
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[5. 6] 




+5 +10 +15 

SPLGP ASSLPQSFLLK 
tct ccc ctg ggc c ct gcc age tec ctg ccc cag age ttc ctg etc aag 
aga ggg gac c eg gga egg teg agg gac ggg gtc teg aag gac gag ttc 
Apa I 



+20 +25 +30 

CL E QVR KI QGD GAALQ 
tgc tta gag caa gtg agg aag ate cag ggc g at ggc gca gcg etc cag 
acg aat etc gtt cac tec ttc tag gtc ccg eta ccg cgt cgc gag gtc 

BstX I 41*1 



Apa 1 BstX ^ * ^Ej ft« Sj^r 



5 * ~CA-GCC-TCT-TCT-CTT-CCA-CAA-TCT-TTC^CTT-CTT-AAG-TCT-CTT-GAA-CAA 

3 * - CCG- GGT - CGG- AGA- AGA- GAA- GGT- GTT - AGA- AAG- GAA- GAA- TTC- AGA- GAA- CTT - GTT 



- GTT- AGA- AAG- ATC- CAA- GGC- G- 3 * 
-CAA-TCT-TTC-{rAG-GTT-5 % - 




<#7)°\ *el3L*l» * Apa m BstX L° 
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-20 -15 -10 — 

Met - Lys -Lys - Thr - Ala - He - Ala - He - Ala - Val - Ala - Leu- Ala - 
-5 -1 

Gly - Phe - Ala - Thr - Val - Ala - Gin - Ala - Ser - Arg 

GTT- GCG- CAA- GOT- TCT- CGA 

~AA- CGC- GTT- CGA- AGA- GCT 

Hind III ^^^-^ 



Hind IIIS+ EcoR 



Hind III^ EcoR ^ 



i 



Hind HI** EcoR !-§• 
7 r *! -g-^JlHS. PCR 



_l 



T4 DNA e)7 r °M 




Gly - Phe 



G-CSF 

-5 -1 +1 =F2 0___^4____+5 

Ala - Thr - Val - Ala - Gin - Ala - Ser - Pro - Leu - Gly - Pro" 1 " 

GTT- GCG- CAA- GCT- TCT- CCC-CTG -GGC -CCT- 

CAA- CGC- GTT- CGA- AGA- GGG-GAC- CCG- GGA- 
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8] 




TT5 =T<r 

Met - Lys -Lys - Leu - Leu - Phe - Ala - He - Pro - Leu - Val - Val- Pro- 

-5 -1 

Phe - Tyr - Ser - His - Ser 

- TAT - AGC- CAT- AGC- AC C-ATG-GAG — 

- ATA - TCG- GTA-TCG- TGG-TAC -CTC — 

Nco I *!#^ 

Nco I *m * #«fl*+$l DNA SeMeMl 
5. iS^s. *\]7] ^T-CSF\ 

Bgl II ^/ 

PGR ^r*S 

BamH ^ I G"C3P l 

*TZ DNA *Vr a MU Pro Leu Gly kro Ala Ser 

: 5'- C-CCC-CTG-GGC-CCT-GCC- AGC-3 s - 
*\Z)$L±: D*) ZlZ:^ BamH I $1*1 3L« 




- Phe - Tyr - Ser - His - Ser - Thr - Pro - Leu - Gly - Pro - 

- TTC- TAT- AGC- CAT- AGC- ACC- CCC- CTG- GGC- CCT- 

- AAG- ATA- TCG- GTA- TCG- TGG- GGG-GAC- CCG- GGA- 
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[SL 9] 



i n 

Gene m £«H< 



-15 -10 ^ 

Met - Lys -Lys - Leu - Leu - Phe - Ala - He - Pro - Leu - Val - Val- Pro- 
-5 "I 
Phe - Tyr - Ser - His - Ser 

- TAT - AGC- CAT- AGC- AC C-ATG-GAG — 

- ATA - TCG- GTA-~TCG- TGG-TAC -CTC — 

Nco I ^^fl 

Nco I 
Bgl II ^ 



Nco 1^- BamH IAS. 



j 



PGR 



T4 DNA e^Ml Thr (Met) (Val) Gly Pro 

Afi.^ : 5^-TAC-GCG-TC C-ATG-GTG-GGC-CCT 
^El^-i: ^x) 5i^-^- BamH I 3*1 




G-CSF 

-5 -1 +1 +2 +3 +4 +5 

- Phe - Tyr - Ser - His - Ser - Thr - Met - Val - Gly - Pro - 

- TTC- TAT- AGC- CAT- AGC- ACC- ATG- GTG- GGC- CCT- 

- AAG- ATA- TCG- GTA- TCG- TGG- TAC- CAC- CCG- GGA- 
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[51 11] 



.48 - 
.46 - 
.44 - 




-•- 17 Cys 
-m- ,7 AJa 
"Gly 
-T- ,7 Ser 
-O- 17 Thr 


if a j 




7*2— 

S .40 - 
Q 

O .38 - 
.36 - 
.34 - 
.32 - 
.30 - 


1 1 1 1 





.1 1 10 100 1000 10000 



<110> Hanmi Pharm. Co., Ltd. <120> Modified human granulocyte-colony 
stimulating factor and process for producing same <l30> hmy-0174 <160&gt 

64 &it;i70> kopatin l.o &it;2io> i&it;2ii> 522 &it;2i2> dna 

<213> Homo sapiens <220> <221> CDS &lt ;222&gt ; (1)..(522) 
<400> 1 aca ccc ctg ggc cct gcc age tec ctg ccc cag age ttc ctg etc aag 
48 Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 
5 10 15 tgc tta gag caa gtg agg aag ate cag 

ggc gat ggc gca gcg etc cag 96 Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp 

Gly Ala Ala Leu Gin 20 25 30 
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gag aag ctg tgt gcc acc tac aag ctg tgc cac ccc gag gag ctg gtg 144 Glu Lys 

Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val 35 

40 45 ctg etc gga cac tct ctg ggc ate ccc tgg get cc 

ctg age tec tgc 192 Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser 

Ser Cys 50 55 60 ccc ag 

cag gcc ctg cag ctg gca ggc tgc ttg age caa etc cat age 240 Pro Ser Gin Ala 

Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser 65 70 
75 80 ggc ctt ttc etc tac cag ggg etc ctg cag gcc ctg gaa ggg at 

tec 288 Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser 

85 90 95 ccc gag ttg ggt ccc acc ttg gac ac 

ctg cag ctg gac gtc gcc gac 336 Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin 

Leu Asp Val Ala Asp 100 105 110 

ttt gcc acc acc ate tgg cag cag atg gaa gaa ctg gga atg gcc cct 384 Phe Ala 

Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro 115 
120 125 gcc ctg cag ccc acc cag ggt gcc atg ccg gcc 

ttc gcc tct get ttc 432 Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala 

Ser Ala Phe 130 135 140 ca 

cgc egg gca gga ggg gtc ctg gtt get age cat ctg cag age ttc 480 Gin Arg Arg 

Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser Phe 145 150 
155 160 ctg gag gtg teg tac cgc gtt eta cgc cac ctt gcg cag ccc 

522 Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
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165 170 &it;2io> 2&it;2ii> 174 

<212> PRT <213> Homo sapiens <400> 2 Thr Pro Leu Gly Pro Ala Se 
Ser Leu Pro Gin Ser Phe Leu Leu Lys 15 10 

15 Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 Glu Lys Leu Cys Ala Thr Tyr Lys 

Leu Cys His Pro Glu Glu Leu Val 35 40 45 

Leu Leu Gly His Ser Leu Gly lie Pro Trp Ala Pro Leu Ser Ser Cys 50 
55 60 Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu 

Ser Gin Leu His Ser 65 70 75 80 

Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser 85 
90 95 Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val 

Ala Asp 100 105 110 Phe Ala Thr 

Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro 115 120 

125 Ala Leu Gin Pro Thr. Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe 

130 135 140 Gin Arg Arg Ala Gly Gly 

Val Leu Val Ala Ser His Leu Gin Ser Phe 145 150 155 

160 Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 165 

170 &it;2io> 3&it;2ii> 32 &it;2i2> dna &it;2i3&gt 

Artificial Sequence <220> <223> Oligonucleotide primer for the 

N-terminal of hG-CSF <400> 3 cgccgccata tgacacccct gggccctgcc ag 

32 <210> 4<211> 36 <212> DNA <213> Artificial 
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Sequence <220> <223> Oligonucleotide primer for the C-terminal of 

hG-CSF <400> 4 accgaattcg gatcctcagg gctgcgcaag gtggcg 

36 <210> 5<211> 72 <212&gtl DNA <213> Artificial 

Sequence <220> <223> Oligonucleotide for preparing enterotoxin 

secretory sequence <400> 5 tcatgaaaaa gaatatcgca tttcttcttg catctatgtt 
cgttttttct attgctacaa 60 atgcctacgc gt 

72 <210> 6 <211> 72 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for preparing enterotoxin 
secretory sequence <400> 6 acgcgtaggc atttgtagca atagaaaaaa cgaacataga 
tgcaagaaga aatgcgatat 60 tctttttcat ga 

72 <210> 7 <211> 39 <212> DNA &lt ;213&gt ; Artificial 

Sequence <220> <223> Oligonucleotide primer coding for the N-terminal 

of [Serl]hG-CSF <400> 7 acaaatgcct acgcgtctcc cctgggccct gccagctcc 

39 <210> 8 <211> 42 <212> DNA <213> Artificial 

Sequence <220> <223> Oligonucleotide primer coding for the C-terminal 

of [Serl]hG-CSF <400> 8 accgaattcg gatcctcagg gctgcgcaag gtggcgtaga ac 

42 <210> 9<211> 65 <212> DNA <213> Artificial 

Sequence <220> <223> Oligonucleotide primer for Shine-Dai gar no 

sequence of E.coli enterotoxin secretory sequence <400> 9 cggtttccct 

ctagaggttg aggtgtttta tgaaaaagaa tatcgcattt cttcttgcat 60 ctatg 

65 <210> 10 <211> 45 <212> DNA <213> Artificial 
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Sequence <220> <223> Oligonucleotide primer for the Oterminal of 
[Serl]hG-CSF <400> 10 accgaattcg gatcctcagg gctgcgcaag gtggcgtaga acgcg 
45 <210> 11 <211> 10 <212> PRT <213> Artificial 
Sequence <220> <223> Last five amino acids of E. coli enterotoxin 
secretory sequence plus the 1st to the 5th amino acids of hG-CSF <400> 11 
Thr Asn Ala Tyr Ala Thr Pro Leu Gly Pro 15 10 
<210> 12 <211> 30 <212> DNA &lt ;213> Artificial 
Sequence <220> <223> Oligonucleotide for preparing [Thrl]hG-CSF 
<400> 12 acaaatgcct acgcgacacc cctgggccct 

30 <210> 13 <211> 30 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for preparing [Thrl]hG-CSF 
<400> 13 agggcccagg ggtgtcgcgt aggcatttgt 

30 <210> 14 <211> 8<212> PRT <213> Artificial 
Sequence <220> <223> N-terminal sequence of enterotoxin secretory 
sequence having threonine as the 4th amino acid <400> 14 Met Lys Lys Thr II 
Ala Phe Leu 1 5 <210> 15 &lt ;211&gt ; 33 

<212> DNA <213> Artificial Sequence <220> <223> 
Oligonucleotide for substituting the 4th amino acid of enterotoxin secretory sequenc 
with threonine <400> 15 ggtgttttat gaaaaagaca atcgcatttc ttc 
33 <210> 16 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Ant i sense of SEQ ID No: 15 <400> 16 
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gaagaaatgc gattgtcttt ttcataaaac acc 33 
<210> 17 <211> 8 <212> PRT <213> Artificial 
Sequence <220> <223> C-terminal sequence of enterotoxin secretory 
sequence having glutamine as the 22nd amino acid <400> 17 Asn Ala Gin Ala 
Thr Pro Leu Gly 1 5 <210> 18 &lt ;211&gt ; 26 

<212> DNA <213> Artificial Sequence <220> <223> 
Oligonucleotide for substituting the 22nd amino acid of enterotoxin secretory 
sequence with glutamine <400> 18 caaatgccca agcgacaccc ctgggc 
26 <210> 19 <211> 26 <212> DNA <213> Artificial 
Sequence <220> <223> Ant i sense of SEQ ID NO: 18 <400> 19 
gcccaggggt gtcgcttggg catttg 26 
<210> 20 <211> 24 <212> DNA <213> Artificial 
Sequence <220> «61t;223> Oligonucleotide for modifying Shine-Dai gar no 
sequence of the enterotoxin secretory sequence <400> 20 tctagaggtt 
gaggtgtttt atga 24 &lt ;210&gt ; 21 

<211> 24 <212> DNA <213> Artificial Sequence <220> 
<223> Antisense of SEQ ID NO: 20 <400> 21 tcataaaaca cctcaacctc 
taga 24 <210> 22 &lt ;211&gt ; 

66 <212> DNA <213> Artificial Sequence <220> <223> 
SI oligomer having E. coli preferred nucleotide sequence coding for the 6th to 26th 
amino acids of [Serl7]hG-CSF <400> 22 cagcctcttc tcttccacaa tctttccttc 
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ttaagtctct tgaacaagtt agaaagatcc 60 aaggcg 

66 <210> 23 <211> 66 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Antisense of SEQ ID NO: 22 (AS1 oligomer) 
<400> 23 ccgggtcgga gaagagaagg tgttagaaag gaagaattca gagaacttgt tcaatctttc 
60 taggtt 66 
<210> 24 <211> 23 <212> PRT <213> Artificial 
Sequence <220> <223> E. coli OmpA secretory sequence plus the 1st and 
the 2nd amino acids of [Serl]hG-CSF <400> 24 Met Lys Lys Thr Ala He Ala II 
Ala Val Ala Leu Ala Gly Phe Ala 15 10 
15 Thr Val Ala Gin Ala Ser Arg 20 <210> 25 

<211> 18 <212> DNA <213> Artificial Sequence <220> 
<223> Oligonucleotide containing Hind III recognision site <400> 2 
gttgcgcaag cttctcga 18 
<210> 26 <211> 18 <212> DNA <213> Artificial 
Sequence <220> <223> Antisense of SEQ ID NO: 25 <400> 26 
tcgagaagct tgcgcaac 18 
<210> 27 <211> 39 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for the N-terminal of [Serl] 
hG-CSF <400> 27 gttgcgcaag cttctcccct gggccctgcc agctccctg 
39 <210> 28 <211> 39 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for the C-terminal of 
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[Serl]hG-CSF <400> 28 accgaattct cagggctgcg caaggtggcg tagaacgcg 
39 <210> 29 <211> 13 <212> PRT <213> Artificial 
Sequence <220> <223> OmpA secretory sequence plus the 1st to the 5th 
amino acids of [Serl]hG-CSF <400> 29 Gly Phe Ala Thr Val Ala Gin Ala Ser Pr 
Leu Gly Pro 15 10 <210> 30 

<211> 30 <212> DNA <213> Artificial Sequence <220> 
<223> Oligonucleotide for preparing [Thrl]hG-CSF &lt ;400&gt ; 30 
accgttgcgc aagctacacc cctgggccct 30 
<210> 31 <211> 30 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Ant i sense of SEQ ID NO: 30 <400> 31 
agggcccagg ggtgtagctt gcgcaacggt 30 
<210> 32 <211> 33 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Oligonucleotide for preparing [Serl7]hG-CSF 
<400> 32 agcttcctgc tcaagtcttt agagcaagtg agg 

33 <210> 33 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Ant i sense of SEQ ID NO: 32 <400> 33 
cctcacttgc tctaaagact tgagcaggaa get 33 
<210> 34 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for preparing [Thrl]hG-CSF 
<400> 34 agcttcctgc tcaagacctt agagcaagtg agg 

33 <210> 35 <211> 33 <212> DNA &lt ;213&gt ; Artificial 
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Sequence <220> <223> Ant i sense of SEQ ID NO: 34 <400> 35 
cctcacttgc tctaaggtct tgagcaggaa get 33 
<210> 36 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for preparing [Alal7]hG-CSF 
<400> 36 agcttcctgc teaaggcett agagcaagtg agg 

33 <210> 37 <211> 33 &lf,212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Antisense of SEQ ID NO: 36 <400> 37 
cctcacttgc tetaaggect tgagcaggaa get 33 
<210> 38 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for preparing [Glyl7]hG-CSF 
<400> 38 agcttcctgc tcaagggctt agagcaagtg agg 

33 <210> 39 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Antisense of SEQ ID NO: 38 <400> 39 
cctcacttgc tctaagccct tgagcaggaa get 33 
<210> 40 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Oligonucleotide for preparing [Aspl7]hG~CSF 
<400> 40 agcttcctgc tcaaggactt agagcaagtg agg 

33 <210> 41 <211> 33 <212> DNA <213> Artificial 
Sequence <220> <223> Antisense of SEQ ID NO: 40 <400> 41 
cctcacttgc tctaagtcct tgagcaggaa get 33 
<210> 42 <211> 18 <212> PRT <213> Escherichia 
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coli <220> <221> PEPTIDE <222> (D..C18) <223> Gene 
III secretory sequence <400> 42 Met Lys Lys Leu Leu Phe Ala He Pro Leu Val 
Val Pro Phe Tyr Ser 15 10 15 

His Ser <210> 43 <211> 21 <212> DNA <213> 

Artificial Sequence <220> <223> Oligonucleotide containing Nco I 
recognition site <400> 43 tatagccata gcaccatgga g 

21 <210> 44 <211> 21 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Ant i sense of SEQ ID NO: 43 <400> 44 
ctccatggtg ctatggctat a 21 
<210> 45 <211> 8<212> PRT <213> Artificial 
Sequence <220> <223> The 2nd to the 10th amino acids of hG-CSF 
<400> 45 Pro Leu Gly Pro Ala Ser Ser Leu 1 5 
<210> 46 <211> 25 <212> DNA <213> Artificial 
Sequence <220> <223> Nucleotide sequence coding for the 2nd to the 
10th amino acids of hG-CSF plus an additional cytosine at its 5'-end <400> 
46 ccccctgggc cctgccagct ccctg 25 
<210> 47 <211> 25 <212> DNA <213> Artificial 
Sequence <220> <223> Ant i sense of SEQ ID NO: 46 <400> 47 
cagggagctg gcagggccca ggggg 25 
<210> 48 <211> 10 <212> PRT <213&gf, Artificial 
Sequence <220> <223> Gene III secretory sequence plus the 1st to the 
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5th amino acids of hG-CSF <400> 48 Phe Tyr Ser His Ser Thr Pro Leu Gly Pro 
l 5 10 &it;2i0> 49 &it;2ii> 9&it;2i2> 

PRT <213> Artificial Sequence <220> <223> The 1st to the 9th 
amino acids of [Met 2, Va 13] hG-CSF <400> 49 Thr Met Val Gly Pro Ala Ser Ser 
Leu 1 5 <210> 50 <211> 33 

<212> DNA &lt ;213&gt ; Artificial Sequence <220> <223> 
Oligonucleotide for preparing [Met2,Val3]hG-CSF <400> 50 tacgcgtcca 
tggtgggccc tgccagctcc ctg 33 <210> 51 

<211> 33 <212> DNA <213> Artificial Sequence <220> 
<223> Ant i sense of SEQ ID NO: 50 <400> 51 cagggagctg gcagggccca 
ccatggacgc gta 33 &lt ;210&gt ; 52 &lt ;211&gt ; 

10 <212> PRT &lt ;213&gt ; Artificial Sequence &lt ;220&gt ; <223> 
Gene III secretory sequence plus the 1st to the 5th amino acids of [Met 2, Val 3] hG-CSF 
<400> 52 Phe Tyr Ser His Ser Thr Met Val Gly Pro 1 5 
10 <210> 53 <211> 23 <212> PRT <213> Escherichia 
coli <220> <221> SIGNAL <222> (1)..(23) <223> 
Thermostable enterotoxin secretory sequence <400> 53 Met Lys Lys Asn He Al 
Phe Leu Leu Ala Ser Met Phe Val Phe Ser 15 10 
15 He Ala Thr Asn Ala Tyr Ala 20 <210> 54 

<211> 23 <212> PRT <213> Artificial Sequence <220> 
<223> Modified thermostable enterotoxin secretory sequence <400> 5 
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Met Lys Lys Thr lie Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser 1 5 
10 15 He Ala Thr Asn Ala Gin Ala 20 

<210> 55 <211> 96 <212> DNA <213> Artificial 

Sequence <220> <223> Nucleotide sequence coding for the 1st to 32nd 

amino acids of [Serl, Serl7]hG-CSF <220> <221> CDS <222> 
(1)..(96) <400> 55 tct ccc ctg ggc cct gcc age tec ctg ccc cag age ttc ctg 
etc aag 48 Ser Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 

15 10 15 tct tta gag caa gtg 

agg aag ate cag ggc gat ggc gca gcg etc cag 96 Ser Leu Glu Gin Val Arg Lys 

He Gin Gly Asp Gly Ala Ala Leu Gin 20 25 

30 &it;2io> 56 &it;2ii> 32 &it;2i2> prt &it;2i3> 

Artificial Sequence <400> 56 Ser Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser 
Phe Leu Leu Lys 15 10 15 Ser 

# Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 20 

25 30 <210> 57 <211> 96 <212&gf, DN 

<213> Artificial Sequence &lt ;220&gt ; <223> Nucleotide sequence 
coding for the 1st to the 32nd amino acids of [Serl]hG-CSF <220> <221> 
CDS <222> (1)..(96) <400> 57 tct ccc ctg ggc cct gcc age tec ctg 
ccc cag age ttc ctg etc aag 48 Ser Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin 

Ser Phe Leu Leu Lys 15 10 15 

tgc tta gag caa gtg agg aag ate cag ggc gat ggc gca gcg etc cag 96 Cys Leu 
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Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 20 

25 30 <210> 58 <211> 32 <212> PRT 

<213> Artificial Sequence <400> 58 Ser Pro Leu Gly Pro Ala Ser Ser Leu 

Pro Gin Ser Phe Leu Leu Lys 1 5 10 

15 Cys Leu Glu Gin Val Arg Lys lie Gin Gly Asp Gly Ala Ala Leu Gin 
20 25 30 <210> 59 <211> 

96 <212> DNA <213> Artificial Sequence <220figt; <223> 
Nucleotide sequence coding for the 1st to the 32nd amino acids of [Serl7]hG-CSF 
<220> <221> CDS<<222> (1)..(96) <400> 59 aca ccc ct 
ggc cct gcc age tec ctg ccc cag age ttc ctg etc aag 48 Thr Pro Leu Gly Pro 

Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 5 

10 15 tct tta gag caa gtg agg aag ate cag ggc gat ggc gca gc 

etc cag 96 Ser Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 <210> 60 <211> 3 

<212> PRT <213> Artificial Sequence <400> 60 Thr Pro Leu Gly Pr 
Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 15 10 
15 Ser Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 &it;2io> 61 &it;2ii> 

96 <212> DNA <213> Artificial Sequence <220> <223> 
Nucleotide sequence coding for the 1st to the 32nd amino acids of [Thrl7]hG — CSF 
<220> <221> CDS <222> (1)..(96) <400> 61 aca ccc ct 
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ggc cct gcc age tec ctg ccc cag age ttc ctg etc aag 48 Thr Pro Leu Gly Pro 

Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 5 

10 15 ace tta gag caa gtg agg aag ate cag ggc gat ggc gca gc 

etc cag 96 Thr Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 <210> 62 <211> 3 

<212> PRT <213> Artificial Sequence <400> 62 Thr Pro Leu Gly Pr 

9 Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 15 10 
15 Thr Leu Glu Gin Val Arg Lys lie Gin Gly Asp Gly Ala Ala Leu Gin 
20 25 30 <2106gt; 63 &lt ;211&gt ; 

96 <212> DNA <213> Artificial Sequence &lt ;220&gt ; <223> 
Nucleotide sequence coding for the 1st to the 32nd amino acids of [Alal7]hG-CSF 
<220> <221> CDS <222> (1)..(96) <400> 63 aca ccc ct 
ggc cct gcc age tec ctg ccc cag age ttc ctg etc aag 48 Thr Pro Leu Gly Pro 

• Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 5 

10 15 gcc tta gag caa gtg agg aag ate cag ggc gat ggc gca gc 

etc cag 96 Ala Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 <210> 64 <211> 3 

<212> PRT <213> Artificial Sequence <400> 64 Thr Pro Leu Gly Pr 
Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 5 10 

15 Ala Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 
20 25 30 <210> 65 <211> 
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96 <212> DNA <213> Artificial Sequence &lt ;220&gt ; &lt ;223&gt ; 
Nucleotide sequence coding for the 1st to the 32th amino acids of [Glyl7]hG-CSF 
<220> <221> CDS <222> (1)..(96) <400> 65 aca ccc ct 

ggc cct gcc age tec ctg ccc cag age ttc ctg etc aag 48 Thr Pro Leu Gly Pro 

Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 5 
10 15 ggc tta gag caa gtg agg aag ate cag ggc gat ggc gca gc 

etc cag 96 Gly Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 <210> 66 <211> 3 

&1 1 ; 212&gt ; PRT &lt ; 213&gt ; Ar t i f i ci al Sequence &1 1 ; 400&gt ; 66 Thr Pro Leu Gly Pr 
Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 15 10 
15 Gly Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 &it;2io> 67 &it;2ii> 

96 <212> DNA <213> Artificial Sequence &lt ;220&gt ; <223> 
Nucleotide sequence coding for the 1st to the 32nd amino acids of [Met2, Val3]hG-CSF 
<220> <221> CDS <222> (1)..(96) <400> 67 aca atg gt 
ggc cct gcc age tec ctg ccc cag age ttc ctg etc aag 48 Thr Met Val Gly Pro 

Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 5 

10 15 tgc tta gag caa gtg agg aag ate cag ggc gat ggc gca gc 

etc cag 96 Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 <210> 68 <211> 3 

<212> PRT <213> Artificial Sequence <400> 68 Thr Met Val Gly Pr 
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Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 15 10 
15 Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 &it;2io> 69 &it;2ii> 

96 <212> DNA <213> Artificial Sequence <220&gt ; &lt ;223&gt| 



Nucleotide sequence coding for the 1st to the 32nd amino acids of [Met2, Val3, 
Serl7]hG-CSF <220> <221> CDS &lt ;222&gt ; (1) . . (96) &lt ;400&gt ; 
69 aca atg gtc ggc cct gcc age tec ctg ccc cag age ttc ctg etc aag 48 Thr Me 

Val Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 1 5 

10 15 tct tta gag caa gtg agg aag ate cag ggc gat ggc gca gc 

etc cag 96 Ser Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 <210> 70 <211> 3 

<212> PRT <213> Artificial Sequence <400> 70 Thr Met Val Gly Pr 
Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 15 10 
# 15 Ser Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 &it;2io> 71 &it;2ii> 

10 <212> DNA <213> Artificial Sequence <220> <223> 

ShineHDalgarno sequence <400&gtl 71 gaggtgtttt 

10 



/ 
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